Atheroprotective role of Caveolin-1 and eNOS in an innovative transplantation model is mainly mediated by local effects.
Endothelial dysfunction is crucial in the initiation of atherosclerosis, which is associated with a lack of nitric oxide. The endothelial NO synthase (eNOS) is responsible for constitutive synthesis of NO and inhibited by caveolin-1 (Cav1). In the current study, we examined the influence on intima formation through single and combined deletion of eNOS and Cav1 with a focus on differentiation of local and systemic effects. A sex-mismatch transplantation of denudated aortae from female C57BL/6n (WT), Cav1-/-, eNOS-/- and Cav1-/-/eNOS-/- (C/e--/--) mice in common carotid artery of male WT mice was performed. After six weeks on Western-type diet, the aortae were explanted and intimal lesions were quantified by determining the intima-media-ratio (IMR). Significantly larger plaques were observed in all knockout mice compared to WT. The highest IMR was detected in Cav1-/- arteries associated with an increased expression of α-smooth muscle actin (αSMA) and the proliferating cell nuclear antigen (PCNA). Both were reduced in aortae from C/e--/--. Galectin-3 (Gal3) immunostaining revealed only small infiltrations of macrophages. Systemic cell invasion was detected by Y chromosome fluorescence in situ hybridization (Y-FISH), which showed only small numbers of systemic cells and no differences between the genotypes. Loss of Cav1 increased vascular lesion by enhancing neointimal proliferation. The combined loss of Cav1 and eNOS, compared to Cav1-/-, lowered intima formation, suggesting an increasing effect of eNOS in the absence of Cav1 on vascular lesion. Furthermore, these effects seem to be mediated by local cells rather than by systemically invaded ones.